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(57) ABSTRACT

An electrical connector includes a plurality of contacts, each
contact having a first contact point electrically connected to a
wiring pattern of a first connection object at one end and a
second contact point mounted and fixed onto a wiring pattern
of'a second connection object by soldering at the other end,
and the plurality of contacts is arranged in accordance with a
predetermined wiring pattern, and after the second contact is
mounted and fixed onto the wiring pattern of the second
connection object, portions other than the second contact
point of each contact are not fixed and bound with respect to
the second connection object.

15 Claims, 14 Drawing Sheets
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1
ELECTRICAL CONNECTOR HAVING A
PROVISIONAL CONTACT FIXING MEMBER
WITH AN ADHESIVE SURFACE

BACKGROUND OF THE INVENTION

The present invention relates to an electrical connector, and
in particular, to an electrical connector which connects a first
connection object and a second connection object each hav-
ing a predetermined wiring pattern.

In this kind of electrical connector, in general, electrical
connection of the first connection object and the second con-
nection object is performed through a plurality of contacts
formed and arranged in a connector housing.

For example, JP2013-62098A discloses a connector
which, as shown in FIG. 34, has a plurality of contacts 2 fixed
in a connector housing 1 and connects connection objects,
such as a flexible printed circuit (FPC) and a flexible flat cable
(FFC).

Each of the contacts 2 has press-fitting protrusions 3 and 4
and is press-fitted and fixed in the connector housing 1, a
contact point portion 5 is formed at the tip of the contact 2, and
a mounting portion 7 which is mounted and fixed onto the
wiring pattern of a substrate 6 by soldering is formed at the
rear end of the contact 2. A connection object insertion por-
tion 8 is formed in the connector housing 1, and the end
portion of a connection object is inserted into the connection
object insertion portion 8, whereby the wiring pattern dis-
posed on the lower surface of the connection object comes
into contact with the contact point portion 5 of the contact 2
and is electrically connected to the wiring pattern of the
substrate 6 through the mounting portion 7 of the contact 2.

However, if external force or the like is applied to the
substrate 6 on which the connector is mounted and deforma-
tion occurs in the substrate 6, since each of the plurality of
contacts 2 is press-fitted and fixed in the connector housing 1
through the press-fitting protrusions 3 and 4, stress due to the
deformation of the substrate 6 is concentrated on the mount-
ing portion 7 soldered to the wiring pattern of the substrate 6.
As aresult, the mounting portion 7 of the contact 2 is likely to
be damaged.

In particular, recently, with miniaturization and densifica-
tion of electronic apparatuses, reduction in external dimen-
sion has been required for a connector, and thus, a small and
thin contact has been used as the contact 2. For this reason,
when deformation, such as warping, strain, or bending,
occurs in the substrate 6, there is a problem in that the mount-
ing portion 7 of the contact 2 is likely to be damaged.

SUMMARY OF THE INVENTION

The invention has been accomplished in order to solve the
above-mentioned problem in the prior art, and an object of the
invention is to provide an electrical connector capable of
reducing a concern that a mounting portion of a contact is
damaged, even if deformation occurs in a substrate on which
the electrical connector is mounted.

The present invention provides an electrical connector
which connects a first connection object and a second con-
nection object each having a predetermined wiring pattern,
the electrical connector comprising a plurality of contacts,
each contact having a first contact point, which is electrically
connected to the wiring pattern of the first connection object,
atone end and a second contact point, which is to be mounted
and fixed onto the wiring pattern of the second connection
object by soldering, at the other end, wherein the plurality of
contacts is arranged in accordance with the predetermined
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2

wiring pattern, and after the second contact point is mounted
and fixed onto the wiring pattern of the second connection
object, portions other than the second contact point of each of
the contacts are not fixed and bound with respect to the second
connection object.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B show an electrical connector according to
Embodiment 1 of the present invention, and FIG. 1A is a plan
view and a FIG. 1B is a rear view.

FIG. 2 is a partial enlarged plan view of the electrical
connector according to Embodiment 1.

FIG. 3 is a partial enlarged rear view of the electrical
connector according to Embodiment 1.

FIG. 4 is a sectional view taken along the line A-A of FIG.
2.

FIG. 5 is apartial perspective view showing a base member
and a contact which are used in the electrical connector
according to Embodiment 1.

FIG. 6 is a plan view schematically showing a state where
the contacts are received in reception grooves formed in the
base member of the electrical connector according to
Embodiment 1.

FIG. 7 is a sectional front view schematically showing a
state where the contacts are received in the reception grooves
formed in the base member of the electrical connector accord-
ing to Embodiment 1.

FIG. 8 is a sectional side view showing the electrical con-
nector of Embodiment 1 in which a second contact point of
the contact is mounted and fixed onto a wiring pattern of a
second connection object.

FIG. 9 is a sectional side view showing a state where a first
connection object is connected to the electrical connector of
Embodiment 1 which is mounted and fixed onto the second
connection object.

FIG. 10 is a partial enlarged perspective view showing a
state where the first connection object is connected to the
electrical connector of Embodiment 1 which is mounted and
fixed onto the second connection object.

FIGS. 11A and 11B show an electrical connector accord-
ing to Embodiment 2 of the present invention, and FIG. 11A
is a plan view and FIG. 11B is a rear view.

FIGS. 12A to 12G show a provisional contact fixing mem-
ber used in the electrical connector according to Embodiment
2, and FIG. 12A is an overall perspective view, FIG. 12B is a
partial enlarged perspective view, FIG. 12C is a partial plan
view, FIG. 12D is a partial front view, FIG. 12E is a partial
bottom view, FIG. 12F is a side view, and FIG. 12G is a
sectional view taken along the line B-B of FIG. 12D.

FIG. 13 is a sectional side view showing the electrical
connector of Embodiment 2.

FIG. 14 is a sectional front view schematically showing a
state where contacts are received in reception grooves formed
in a base member of the electrical connector according to
Embodiment 2.

FIGS. 15A and 15B show an electrical connector accord-
ing to Embodiment 3 of the present invention, and FIG. 15A
is a plan view and FIG. 15B is a rear view.

FIGS. 16 A to 16G show a provisional contact fixing mem-
ber used in the electrical connector according to Embodiment
3, and FIG. 16A is an overall perspective view, FIG. 16B is a
partial enlarged perspective view, FIG. 16C is a partial plan
view, FIG. 16D is a partial front view, FIG. 16E is a partial
bottom view, FIG. 16F is a side view, and FIG. 16G is a
sectional view taken along the line C-C of FIG. 16D.



US 9,306,305 B2

3

FIG. 17 is a sectional side view showing the electrical
connector of Embodiment 3.

FIG. 18 is a sectional front view schematically showing a
state where contacts are received in reception grooves formed
in a base member of the electrical connector according to
Embodiment 3.

FIGS. 19A and 19B show an electrical connector accord-
ing to Embodiment 4 of the present invention, and FIG. 19A
is a plan view and FIG. 19B is a rear view.

FIGS. 20A to 20G show a provisional contact fixing mem-
ber used in the electrical connector according to Embodiment
4, and FIG. 20A is an overall perspective view, FIG. 20B is a
partial enlarged perspective view, FIG. 20C is a partial plan
view, FIG. 20D is a partial front view, FIG. 20E is a partial
bottom view, FIG. 20F is a side view, and FIG. 20G is a
sectional view taken along the line E-E of FIG. 20D.

FIG. 21 is a sectional view taken along the line D-D of FIG.
19B.

FIG. 22 is a sectional side view showing the electrical
connector of Embodiment 4.

FIG. 23 is a sectional front view schematically showing a
state where contacts are received in reception grooves formed
in a base member of the electrical connector according to
Embodiment 4.

FIG. 24 is a sectional side view showing the electrical
connector of Embodiment 4 which is mounted and fixed onto
a second connection object.

FIG. 25 is a partial enlarged perspective view showing a
state where a first connection object is connected to the elec-
trical connector of Embodiment 4 which is mounted and fixed
onto the second connection object.

FIGS. 26A and 26B show an electrical connector accord-
ing to Embodiment 5 of the present invention, and FIG. 26 A
is a plan view and FIG. 26B is a rear view.

FIGS. 27A to 27G show a provisional contact fixing mem-
ber used in the electrical connector according to Embodiment
5, and FIG. 27A is an overall perspective view, FIG. 27B is a
partial enlarged perspective view, FIG. 27C is a partial plan
view, FIG. 27D is a partial front view, FIG. 27E is a partial
bottom view, FIG. 27F is a side view, and FIG. 27G is a
sectional view taken along the line G-G of FIG. 27D.

FIG. 28 is a sectional view taken along the line F-F of FIG.
26A.

FIG. 29 is a sectional side view showing the electrical
connector of Embodiment 5.

FIG. 30 is a sectional front view schematically showing a
state where contacts are received in reception grooves formed
in a base member of the electrical connector according to
Embodiment 5.

FIG. 31 is a sectional side view showing the electrical
connector of Embodiment 5 which is mounted and fixed onto
a second connection object.

FIG. 32 is a partial enlarged perspective view showing a
state where a first connection object is connected to the elec-
trical connector of Embodiment 5 which is mounted and fixed
onto the second connection object.

FIG. 33 is a plan view schematically showing a state where
contacts are received in reception grooves formed in a base
member of the electrical connector according to Embodiment
6 of the present invention.

FIG. 34 is a sectional view showing the conventional con-
nector.

DETAILED DESCRIPTION OF THE INVENTION
Embodiment 1

Hereinafter, Embodiment 1 of the invention will be
described based on the accompanying drawings.
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FIGS. 1A and 1B show the configuration of an electrical
connector 11 according to Embodiment 1. The electrical con-
nector 11 includes a base member 12 extending in an X
direction, a plurality of contacts 13 held by the base member
12, and an actuator 14 rotatably attached to the base member
12.

The base member 12 is formed of an electric insulating
material, and has mound portions 15 which are respectively
disposed in both end portions in the X direction and have a
predetermined height, and a connection portion 16 which
extends in the X direction and connects both mound portions
15 with each other.

Further, a provisional contact fixing member 17 for provi-
sionally fixing the plurality of contacts (hereinafter simply
referred to as “a provisional contact fixing member”) that
extends in the X direction is disposed to span both mound
portions 15 of the base member 12.

The actuator 14 is rotatable between an open position and
a closed position around a rotation axis extending in the X
direction, and in FIGS. 1A and 1B, the actuator 14 which is at
the closed position is shown. When the actuator 14 is in the
state of open position, a connection end of a connection object
can be inserted into the electrical connector 11, and when the
actuator 14 is in the state of closed position, the connection
object can be mechanically held by the electrical connector
11 and electrically connected to the plurality of contacts 13.

As shown in FIG. 2, the respective contacts of the plurality
of contacts 13 are formed of a flat plate-like metallic material
extending in a plane perpendicular to the X direction, and are
held by the base member 12 in a state of being arranged in the
X direction to be parallel with each other.

As shown in FIG. 3, the respective contacts 13 have almost
the same height as both mound portions 15 of the base mem-
ber 12, and an upper end surface 13« of the contact 13 and an
upper end surface 154 of each of the mound portions 15 of the
base member 12 are substantially flush with each other.

The provisional fixing contact member 17 is composed of
an adhesive tape which is formed of polyimide or the like and
has a peelable adhesive surface on the lower surface thereof.
Both end portions of the provisional contact fixing member
17 are allowed to peelably adhere to the upper end surfaces
15a of a pair of mound portions 15 of the base member 12, and
the intermediate portion thereof'is allowed to peelably adhere
to the upper end surfaces 13a of the plurality of contacts 13.
The provisional contact fixing member 17 is a member for
provisionally fixing the respective contacts of the plurality of
contacts 13 in a state of being arranged in the X direction and
being in parallel with each other.

As shown in FIG. 4, each of the contacts 13 has a forked
tuning fork-shaped portion 135 at the tip and a rectangular
mounting portion 13c¢ at the rear end, and a curved portion 134
which is curved upward in a convex shape is formed between
the tuning fork-shaped portion 135 and the mounting portion
13¢. A lower end portion of the tuning fork-shaped portion
135 extends along the surface of the connection portion 16 of
the base member 12 up to directly under the actuator 14 and
forms a first contact point 13e which is a spring contact point
protruding upward, and an upper end portion of the tuning
fork-shaped portion 135 extends to face the first contact point
13e¢ and forms a concave portion 13f which is hooked to a
rod-like portion 14a formed in the actuator 14. The mounting
portion 13¢ protrudes to the rear portion of the connection
portion 16 of the base member 12, and a flat second contact
point 13g is formed in the lower surface of the mounting
portion 13c¢. Further, the flat upper end surface 134 is formed
in the upper surface of the curved portion 134, and the lower



US 9,306,305 B2

5

surface of the provisional contact fixing member 17 is
allowed to peelably adhere to the upper end surface 13a.

An insertion portion 18 which is a space for inserting the
connection end of a sheet-like or flat plate-like connection
object, such as an FPC and an FFC, is formed in the connec-
tion portion 16 of the base member 12.

A pressing portion 145 having a cam structure is formed in
the actuator 14 rotatably attached to the base member 12.

As shown in FIG. 5, a fixing and reinforcing metal attach-
ment 19 for mounting and fixing the base member 12 onto a
substrate as a second connection object by soldering is fixed
to each mound portion 15 of the base member 12.

A plurality of reception grooves 20 which respectively
receive the plurality of contacts 13 are formed and arranged in
the connection portion 16 of the base member 12. Each of the
reception grooves 20 is composed of a first groove portion
20a which receives the periphery of the first contact point 13e
formed at the tip of the corresponding contact 13 and a second
groove portion 206 which receives the second contact point
13g side rather than the first contact point 13e, specifically the
root portion of the tuning fork-shaped portion 136 and the
curved portion 134.

As shown in FIG. 6, in the first groove portion 20a, a very
small first clearance G1 is formed on each side of the contact
13 received, and in the second groove portion 205, a second
clearance G2 greater than the first clearance G1 is formed on
each side of the contact 13 received. This is because the first
contact point 13e side of the contact 13 is positioned in the X
direction which is the arrangement direction of the plurality
of contacts 13, but on the other hand, the second contact 13g
side of the contact 13 is not fixed and bound in the X direction.

In this way, the plurality of contacts 13 are arranged on the
connection portion 16 of the base member 12 in a state of
being received in the plurality of reception grooves 20, each
of which is formed wider than the width of the contact 13 in
the X direction which is the arrangement direction. Then, the
intermediate portion of the provisional contact fixing member
17 is allowed to peelably adhere to the upper end surface 13a
of each of the plurality of contacts 13, and both end portions
of the provisional contact fixing member 17 are respectively
allowed to peelably adhere to the corresponding upper end
surfaces 154 of the mound portions 15 of the base member 12,
whereby the position of the provisional contact fixing mem-
ber 17 with respect to the base member 12 is fixed, and also
the position in the X direction of the upper end surface 13a of
each of the plurality of contacts 13 is provisionally fixed
through the provisional contact fixing member 17.

As this time, as shown in FIG. 7, upper surfaces 164 of the
connection portion 16 of the base member 12 below the
provisional contact fixing member 17 are lower in height than
the upper end surfaces 13a of the contacts 13. Therefore, the
provisional contact fixing member 17 is allowed to adhere to
the upper end surface 13a of each of the contacts 13 without
being allowed to adhere to the connection portion 16 of the
base member 12, and holds the contacts 13 such that the
second clearances G2 are formed between each contact 13
and the connection portion 16.

As shown in FIG. 8, the electrical connector 11 configured
as above is mounted on the surface of a circuit board 21
(second connection object) and used. A plurality of wiring
patterns 22 corresponding to the mounting portions 13¢ of the
plurality of contacts 13 of the electrical connector 11 is
arranged on the surface of the circuit board 21, and the second
contact point 13g of the mounting portion 13¢ of each contact
13 is soldered to the corresponding wiring patterns 22. In
addition, on the surface of the circuit board 21, mounting pads
(not shown) are formed corresponding to the fixing and rein-
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6

forcing metal attachments 19 respectively disposed on the
mound portions 15 of the base member 12 of the electrical
connector 11, and the fixing and reinforcing metal attach-
ments 19 are soldered to the mounting pads, whereby the base
member 12 is fixed to the circuit board 21. With this, the
electrical connector 11 is mounted on the surface of the circuit
board 21.

Soldering of the second contact points 13g of the plurality
of contacts 13 and soldering of the fixing and reinforcing
metal attachments 19 can be performed simultaneously by a
reflow method.

While the second contact point 13g side of each contact 13,
specifically, the root portion of the tuning fork-shaped portion
135 and the curved portion 134 are received in the second
groove portion 205 of the reception groove 20 of the connec-
tion portion 16 such that the second clearances G2 greater
than the first clearances G1 on the first contact 13e side are
formed, the upper end surface 13a of the contact 13 is bonded
to the provisional contact fixing member 17, whereby the
position in the X direction is fixed. Accordingly, the second
contact point 13g of each of the plurality of contacts 13 can be
accurately soldered to the corresponding wiring pattern 22 of
the circuit board 21, and after soldering is completed, the
provisional contact fixing member 17 is no longer required
and is thus removed.

After the electrical connector 11 is mounted on the surface
ofthe circuit board 21 as described above, as shown in FIG. 9,
the provisional contact fixing member 17 is peeled and
removed from the upper end surface 13a of each of the plu-
rality of contacts 13 and the upper end surface 15a of each of
the mound portions 15 of the base member 12. Therefore,
each contact 13 is in a state where the second contact 13g at
the rear end is soldered and fixed to the corresponding wiring
pattern 22 of the circuit board 21, but portions other than the
second contact point 13g is not fixed and bound to the circuit
board 21. While the first contact point 13e at the tip of the
contact 13 is received in the first groove portion 20a of the
reception groove 20 of the connection portion 16, the first
clearances G1 are formed between the contact 13 and the first
groove portion 20a, and thus, the first contact point 13e is in
a state where it can freely move without being fixed and
bound.

When connecting a sheet-like or flat plate-shaped connec-
tion object 23 (first connection object), such as a flexible
printed circuit (FPC) and a flexible flat cable (FFC), to the
electrical connector 11, as indicated by a two-dot chain line in
FIG. 9, in a state where the actuator 14 is rotated to the open
position to open an upper part of the insertion portion 18 of
the connection portion 16, the connection end of the connec-
tion object 23 is inserted to the innermost portion of the
insertion portion 18. The plurality of wiring patterns 24 cor-
responding to the first contacts 13e of the plurality of contacts
13 of the electrical connector 11 is formed and arranged on
the lower surface of the connection end of the connection
object 23.

Thereafter, if the actuator 14 is rotated to place the actuator
14 at the closed position as indicated by a solid line in FIG. 9,
a space between the pressing portion 145 having a cam struc-
ture of the actuator 14 and the bottom surface of the insertion
portion 18 is narrowed, and the connection end of the con-
nection object 23 inserted into the insertion portion 18 is
pressed toward the bottom surface of the insertion portion 18
by the actuator 14. With this, the electrical connection
between the wiring pattern 24 formed on the bottom surface
of'the connection end of the connection object 23 and the first
contact point 13e of the contact 13 is established.



US 9,306,305 B2

7

Simultaneously, the connection end of the connection
object 23 is mechanically held between the actuator 14 and
the bottom surface of the insertion portion 18 by a predeter-
mined holding force.

The electrical connector 11 to which the connection object
23 is connected as described above is shown in FIG. 10.

The plurality of contacts 13 is not fixed and bound with
respect to the circuit board 21 except that the second contacts
13g thereof are soldered and fixed to the corresponding wir-
ing patterns 22 of the circuit bond 21. Therefore, when defor-
mation occurs due to external force acting on the circuit board
21 with the electrical connector 11 mounted thereon, or the
like, each contact 13 is displaced in response to the deforma-
tion of the circuit board 21. In particular, the root portion of
the tuning fork-shaped portion 135 and the curved portion
13d of the contact 13 have the large second clearances G2
between each contact 13 and the second groove portion 205 of
the reception groove 20 of the connection portion 16, and
accordingly, even if the amount of deformation of the circuit
board 21 and the amount of deformation of the base member
12 are different from each other, it is possible to reduce a
concern that the base member 12 interferes with the contact
13, and to prevent the soldered portion of the second contact
point 13g of the contact 13 and the wiring pattern 22 of the
circuit board 21 from being damaged.

Embodiment 2

FIGS. 11A and 11B show the configuration of an electrical
connector 31 according to Embodiment 2 of the present
invention. The electrical connector 31 uses a provisional con-
tact fixing member 37 instead of the provisional contact fixing
member 17 in the electrical connector 11 of Embodiment 1,
and other members are the same as those in the electrical
connector 11 of Embodiment 1. That is, the electrical con-
nector 31 includes the base member 12 extending in the X
direction, the plurality of contacts 13 held by the base mem-
ber 12, and the actuator 14 rotatably attached to the base
member 12. The provisional contact fixing member 37
extending in the X direction is disposed to span a pair of
mound portions 15 formed in both end portions of the base
member 12.

As shown in FIGS. 12A to 12G, the provisional contact
fixing member 37 has an adhesive tape 38 which is formed of
polyimide or the like and extends in the X direction, and an
arrangement auxiliary member 39 which is fixed to a lower
surface 38a of the adhesive tape 38.

The arrangement auxiliary member 39 is a member which
is made of, for example, an insulator, such as resins, and
similarly to the adhesive tape 38, extends in the X direction.
The arrangement auxiliary member 39 has a shorter length
and a narrower width than the adhesive tape 38 and is formed
to protrude downward from the lower surface 38a of the
adhesive tape 38. In addition, in the arrangement auxiliary
member 39, a plurality of arrangement grooves 39a corre-
sponding to the plurality of contacts 13 is formed and
arranged. The arrangement grooves 39qa are formed slightly
wider than the width in the X direction of the contacts 13 and
are configured such that, as shown in FIG. 13, a portion of
each of the contacts 13 is inserted into the corresponding
arrangement groove 39a, and with this, the plurality of con-
tacts 13 are arranged in accordance with the plurality of
wiring patterns 22 arranged on the surface of the circuit board
21.

As shown in FIG. 14, the plurality of contacts 13 is
arranged on the connection portion 16 of the base member 12
in a state of being received in the corresponding reception
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grooves 20 of the connection portion 16 of the base member
12 and inserted into the corresponding arrangement grooves
39a of the provisional contact fixing member 37. Then, the
lower surface 384 of the adhesive tape 38 of the provisional
contact fixing member 37 is allowed to peelably adhere to the
upper end surfaces 13a of the respective contacts 13. In addi-
tion, both end portions in the X direction of the lower surface
38a of the adhesive tape 38 of the provisional contact fixing
member 37 are allowed to peelably adhere to the correspond-
ing upper end surfaces 15a of the mound portions 15 of the
base member 12. With this, the position of the upper end
surface 13a of each of the plurality of contacts 13 is provi-
sionally fixed through the provisional contact fixing member
37.

Similarly to the electrical connector 11 of Embodiment 1,
the plurality of contacts 13 is received in the corresponding
reception grooves 20 of the connection portion 16 of the base
member 12, and is held by the provisional contact fixing
member 37 such that the second clearances G2 are formed
between each contact 13 and the connection portion 16.

The state where the electrical connector 31 according to
Embodiment 2 is mounted on the surface of the circuit board
21 (second connection object) is the same as that in the
electrical connector 11 of Embodiment 1 shown in FIG. 8. In
astate where the rear portion of the curved portion 134 and the
upper portion of the mounting portion 13¢ of each contact 13
are inserted into the arrangement groove 39a of the arrange-
ment auxiliary member 39 of the provisional contact fixing
member 37, and also the lower surface 38a of the adhesive
tape 38 of the provisional fixing contact member 37 is
allowed to peelably adhere to the upper end surface 13a ofthe
contact 13, the second contact point 13g of the contact 13 is
soldered to the corresponding wiring pattern 22 of the circuit
board 21. After soldering is completed, the contact temporary
fixing member 37 is no longer required and is thus removed.

Accordingly, in the electrical connector 31 of Embodiment
2, the state where the connection object 23 (first connection
object) is connected is also the same as that in the electrical
connector 11 of Embodiment 1 shown in FIGS. 9 and 10.

As described above, even if the provisional contact fixing
member 37 composed of the adhesive tape 38 and the
arrangement auxiliary member 39 is used, similarly to
Embodiment 1, the plurality of contacts 13 is not fixed and
bound with respect to the circuit board 21 except that the
second contact points 13g are soldered and fixed to the cor-
responding wiring patterns 22 of the circuit board 21. There-
fore, even if deformation occurs due to external force acting
on the circuit board 21 with the electrical connector 31
mounted thereon, or the like, it becomes possible to prevent
the soldered portion of the second contact 13g of the contact
13 and the wiring pattern 22 of the circuit board 21 from being
damaged.

In Embodiment 2, the contact 13 is inserted into the corre-
sponding arrangement groove 394 of the arrangement auxil-
iary member 39 of the provisional contact fixing member 37
and with this, the plurality of contacts 13 is arranged in
accordance with the plurality of wiring patterns 22 of the
circuit board 21, and then, in this state, the lower surface 38a
of the adhesive tape 38 is allowed to peelably adhere to the
upper end surfaces 13a of the plurality of contacts 13.
Accordingly, it is possible to improve workability when
mounting the provisional contact fixing member 37 on the
base member 12 and to easily arrange the plurality of contacts
13.

Embodiment 3

FIGS. 15A and 15B show the configuration of an electrical
connector 41 according to Embodiment 3 of the present
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invention. The electrical connector 41 uses a provisional con-
tact fixing member 47 instead of the provisional contact fixing
member 17 in the electrical connector 11 of Embodiment 1,
and other members are the same as those in the electrical
connector 11 of Embodiment 1. That is, the electrical con-
nector 41 includes the base member 12 extending in the X
direction, the plurality of contacts 13 held by the base mem-
ber 12, and the actuator 14 rotatably attached to the base
member 12. The provisional contact fixing member 47
extending in the X direction is disposed to span a pair of
mound portions 15 formed in both end portions of the base
member 12.

As shown in FIGS. 16A to 16G, the provisional contact
fixing member 47 is a member which is made of an insulator,
such as resins, extends in the X direction and has an shaped
cross section. The provisional contact fixing member 47 has a
horizontal portion 48 and a vertical portion 49 formed to
protrude downward from the side edge of the horizontal por-
tion 48. A lower surface 48a of the horizontal portion 48
forms an adhesive surface on which a peelable adhesive is
coated. In the vertical portion 49, a plurality of arrangement
grooves 49a corresponding to the plurality of contacts 13 is
formed and arranged. The arrangement grooves 49a are
formed slightly wider than the width in the X direction of the
contacts 13 and are configured such that, as shown in FIG. 17,
a portion of each of the contacts 13 is inserted into the corre-
sponding arrangement groove 49a and with this, the plurality
of contacts 13 is arranged in accordance with the plurality of
wiring patterns 22 arranged on the surface of the circuit board
21.

As shown in FIG. 18, the plurality of contacts 13 is
arranged on the connection portion 16 of the base member 12
in a state of being received in the corresponding reception
grooves 20 of the connection portion 16 of the base member
12 and inserted into the corresponding arrangement grooves
49a of the provisional contact fixing member 37. Then, the
lower surface 48a of the horizontal portion 48 of the provi-
sional contact fixing member 47 is allowed to peelably adhere
to the upper end surfaces 13a of the respective contacts 13. In
addition, both end portions in the X direction of the lower
surface 48a of the horizontal portion 48 of the provisional
contact fixing member 47 are allowed to peelably adhere to
the corresponding upper end surfaces 15a of the mound por-
tions 15 of the base member 12. With this, the position of the
upper end surface 13a of each of the plurality of contacts 13
is provisionally fixed through the provisional contact fixing
member 47.

Similarly to the electrical connector 11 of Embodiment 1,
the plurality of contacts 13 is received in the corresponding
reception grooves 20 of the connection portion 16 of the base
member 12, and is held by the provisional contact fixing
member 47 such that the second clearances G2 are formed
between each contact 13 and the connection portion 16.

The state where the electrical connector 41 according to
Embodiment 3 is mounted on the surface of the circuit board
21 (second connection object) is the same as that in the
electrical connector 11 of Embodiment 1 shown in FIG. 8. In
astate where the rear portion of the curved portion 13d and the
upper portion of the mounting portion 13¢ of each contact 13
are inserted into the arrangement groove 494 of the vertical
portion 49 of the provisional contact fixing member 47, and
also the lower surface 48a of the horizontal portion 48 of the
provisional contact fixing member 47 is allowed to peelably
adhere to the upper end surface 13a of the contact 13, the
second contact point 13g of the contact 13 is soldered to the
corresponding wiring pattern 22 of the circuit board 21. After
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soldering is completed, the provisional contact fixing mem-
ber 47 is no longer required and is thus removed.

Accordingly, in the electrical connector 41 of Embodiment
3, the state where the connection object 23 (first connection
object) is connected is also the same as that in the electrical
connector 11 of Embodiment 1 shown in FIGS. 9 and 10.

As described above, even if the provisional contact fixing
member 47 which is a single member having the lower sur-
face 48a of the horizontal portion 48 as an adhesive surface
and the plurality of arrangement grooves 49a of the vertical
portion 49 is used, similarly to Embodiments 1 and 2, the
plurality of contacts 13 is not fixed and bound with respect to
the circuit board 21 except that the second contact points 13g
are soldered and fixed to the corresponding wiring patterns 22
of'the circuit board 21. Therefore, even if deformation occurs
due to external force acting on the circuit board 21 with the
electrical connector 41 mounted thereon, or the like, it
becomes possible to prevent the soldered portion of the sec-
ond contact point 13g of the contact 13 and the wiring pattern
22 of the circuit board 21 from being damaged.

Also in Embodiment 3, similarly to Embodiment 2, the
contact 13 is inserted into the corresponding arrangement
groove 49a of the provisional contact fixing member 47 and
with this, the plurality of contacts 13 is arranged in accor-
dance with the plurality of wiring patterns 22 of the circuit
board 21, and then, in this state, the lower surface 48a of the
horizontal portion 48 is allowed to peelably adhere to the
upper end surfaces 13a of the plurality of contacts 13.
Accordingly, it becomes possible to improve workability
when mounting the provisional contact fixing member 47 on
the base member 12 and to easily arrange the plurality of
contacts 13. In addition, since the provisional contact fixing
member 47 is formed of a single member, it is possible to
simplify the manufacturing process of the electrical connec-
tor 31 and to achieve reduction in manufacturing cost, com-
pared to the electrical connector 31 of Embodiment 2.

Embodiment 4

FIGS. 19A and 19B show the configuration of an electrical
connector 51 according to Embodiment 4 of the present
invention. The electrical connector 51 uses a plurality of
contacts 53 and a provisional contact fixing member 57
instead of the plurality of contacts 13 and the provisional
contact fixing member 17 in the electrical connector 11 of
Embodiment 1, and other members are the same as those in
the electrical connector 11 of Embodiment 1. That is, the
electrical connector 51 includes the base member 12 extend-
ing in the X direction, the plurality of contacts 53 held by the
base member 12, the actuator 14 rotatably attached to the base
member 12, and the provisional contact fixing member 57
extending in the X direction to span both mound portions 15
of the base member 12. As shown in FIG. 19B, in the provi-
sional contact fixing member 57, a plurality of protrusion
insertion holes 57a (provisional fixing portions A) corre-
sponding to the plurality of contacts 53 is formed and
arranged in the X direction.

As shown in FIGS. 20A to 20G, the provisional contact
fixing member 57 is amember which is made of, for example,
an insulator, such as resins, extends in the X direction and has
an L-shaped cross section. The provisional contact fixing
member 57 has a horizontal portion 58 and a vertical portion
59 formed to protrude downward from the side edge of the
horizontal portion 58. In the vertical portion 59, a plurality of
arrangement grooves 59a which corresponds to the plurality
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of contacts 53 and each of which has a width slightly wider
than the width in the X direction of the contact 53 is formed
and arranged.

In both end portions in the X direction of the provisional
contact fixing member 57, projections 60 (fitting portions)
which protrude in a vertical direction (that is, in a direction
parallel to the horizontal portion 58) from the wall surface of
the vertical portion 59 are formed. Each of the projections 60
has a pair of arm portions 60a which protrude from the ver-
tical portion 59 in parallel with each other and a pair of claw
portions 605 which protrude from the tips of the respective
arm portions 60a in opposite directions with each other.

As shown in FIG. 20G, each of protrusion insertion holes
57a is formed to pass through the wall surface of the vertical
portion 59 and to be connected to the corresponding arrange-
ment groove 59a.

As shown in FIG. 21, in the rear portions of a pair of mound
portions 15 disposed in both end portions of the base member
12, projection insertion holes 1554 (fitted portions) corre-
sponding to the projections 60 of the provisional contact
fixing member 57 are respectively formed. If the tips of the
arm portions 60a of the projections 60 of the provisional
contact fixing member 57 are positioned in the projection
insertion holes 156 and the provisional contact fixing member
57 is pressed toward the front portion of the base member 12
in which the actuator 14 is disposed, the claw portions 605
come into contact with the inner surfaces of the projection
insertion holes 155 and a pair of arm portions 60q are fitted in
the projection insertion holes 156 in an elastically com-
pressed state. With this, the provisional contact fixing mem-
ber 57 is detachably fixed to the base member 12.

As shown in FIG. 22, similarly to the contacts 13 in
Embodiment 1 shown in FIG. 4, each of the contacts 53 has a
curved portion 534 which is curved upward in a convex shape
between a forked tuning fork-shaped portion 535 and a rect-
angular mounting portion 53c. A first contact point 53¢ which
is a spring contact point is formed in the lower end portion of
the tuning fork-shaped portion 535, and a concave portion 53/
which is hooked to the rod-like portion 144 of the actuator 14
is formed in the upper end portion of the tuning fork-shaped
portion 535. A flat upper end surface 53a is formed on the
upper surface of the curved portion 534, and a flat second
contact point 53g is formed on the lower surface of the mount-
ing portion 53c.

Further, unlike the contacts 13 in Embodiment 1, each of
the contacts 53 has a protrusion 53/ (provisional fixing por-
tion B) which extends rearward from the curved portion 534
in parallel with the mounting portion 53c¢. In addition, in the
protrusion 53/, a convex portion 537 which slightly protrudes
toward the mounting portion 53¢ is formed.

Then, if the protrusion 53/ of each of the contacts 53 is
inserted into the corresponding protrusion insertion hole 574
formed in the vertical portion 59 of the provisional contact
fixing member 57, the convex portion 53i formed in the
protrusion 53/ is pressed against the inner surface of the
protrusion insertion hole 57a, and the protrusion 537 is fitted
in the protrusion insertion hole 574 and temporarily fixed (is
engaged with the protrusion insertion hole 574 and locked).
In each of the contacts 53, the protrusion 53/ is inserted into
the protrusion insertion hole 57a, and with this, the rear
portion of the curved portion 534 and the upper portion of the
mounting portion 53¢ are inserted into the arrangement
groove 59a of the provisional contact fixing member 57.
Therefore, the plurality of contacts 53 is held by the provi-
sional contact fixing member 57 in a state of being arranged in
accordance with the plurality of wiring patterns 22 which is
formed and arranged on the surface of the circuit board 21.
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Ifthe projections 60 of the provisional contact fixing mem-
ber 57, by which the plurality of contacts 53 is held, are fitted
in the projection insertion holes 155 of the base member 12,
as shownin FIG. 23, the plurality of contacts 53 is arranged on
the connection portion 16 of the base member 12 in a state of
being inserted into the corresponding arrangement grooves
59a of the provisional contact fixing member 57. At this time,
the protrusion 53/ of each of the contacts 53 is fitted in the
corresponding protrusion insertion hole 57a of the provi-
sional contact fixing member 57, whereby the position of
each of the plurality of contacts 53 is provisionally fixed
through the provisional contact fixing member 57.

Similarly to the electrical connector 11 of Embodiment 1,
the plurality of contacts 53 is received in the corresponding
reception grooves 20 of the connection portion 16 of the base
member 12, and is held by the provisional contact fixing
member 57 such that the second clearances G2 are formed
between each contact 53 and the connection portion 16.

In this way, even if the provisional contact fixing member
57 does not have an adhesive surface to be allowed to adhere
to the contacts 53, it becomes possible to provisionally fix the
plurality of contacts 53.

As shown in FIG. 24, the state where the electrical connec-
tor 51 according to Embodiment 4 is mounted on the surface
of'the circuit board 21 (second connection object) is the same
as that in the electrical connector 11 of Embodiment 1 shown
in FIG. 8. That is, in a state where the protrusion 53/ of each
contact 53 is inserted into the protrusion insertion hole 574 of
the provisional contact fixing member 57, and also the rear
portion of the curved portion 534 and the upper portion of the
mounting portion 53¢ of the contact 53 are inserted into the
arrangement groove 59a of the provisional contact fixing
member 57, the second contact point 53g of the contact 53 is
soldered to the corresponding wiring pattern 22 of the circuit
board 21. After soldering is completed, the provisional con-
tact fixing member 57 is no longer required and is thus
removed.

When removing the provisional contact fixing member 57,
the provisional contact fixing member 57 may slide rearward
with respect to the base member 12, that is, in a direction away
from the actuator 14 in parallel with the surface of the circuit
board 21 and may be pulled out. With this, the projections 60
of the provisional contact fixing member 57 inserted into the
projection insertion holes 155 of a pair of mound portions 15
are separated from the mound portions 15, and also the pro-
trusions 53/ of the plurality of contacts 53 are separated from
the corresponding protrusion insertion holes 574 of the pro-
visional contact fixing member 57.

The provisional contact fixing member 57 is removed from
the electrical connector 51 after the electrical connector 51 is
mounted on the circuit board 21, and thus, as shown in FIG.
25, in the electrical connector 51 of Embodiment 4, the state
where the connection object 23 (first connection object) is
connected is also the same as that in the electrical connector
11 of Embodiment 1 shown in FIGS. 9 and 10.

As described above, even if the provisional contact fixing
member 57 with no adhesive surface is used, similarly to
Embodiments 1 to 3, the plurality of contacts 53 is not fixed
and bound with respect to the circuit board 21 except that the
second contact points 53g are soldered and fixed to the cor-
responding wiring patterns 22 of the circuit board 21. There-
fore, even if deformation occurs due to external force acting
on the circuit board 21 with the electrical connector 51
mounted thereon or the like, it becomes possible to prevent
the soldered portion of the second contact point 53g of the
contact 53 and the wiring pattern 22 of the circuit board 21
from being damaged.
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In Embodiment 4, in a state where the protrusion 53/ of
each of the contacts 53 is inserted into the protrusion insertion
hole 574 of the provisional contact fixing member 57, and
also the rear portion of the curved portion 534 and the upper
portion of the mounting portion 53¢ of the contact 53 are
inserted into the arrangement groove 594 of the provisional
contact fixing member 57, the plurality of contacts 53 is
mounted on the base member 12 along with the provisional
contact fixing member 57. Accordingly, it becomes possible
to easily arrange the plurality of contacts 53 on the base
member 12.

In addition, in Embodiment 4, although the projections 60
(fitting portions) of the provisional contact fixing member 57
are inserted into the projection insertion holes 155 (fitted
portions) of the mound portions 15 of the base member 12 to
detachably fix the provisional contact fixing member 57 to a
pair of mound portions 15, in contrast, projections which are
fitting portions may be formed in the mound portions 15, and
projection insertion holes which are fitted portions may be
formed in the provisional contact fixing member 57.

Embodiment 5

FIGS. 26A and 26B show the configuration of an electrical
connector 61 according to Embodiment 5 of the present
invention. The electrical connector 61 uses a plurality of
contacts 63 and a provisional contact fixing member 67
instead of the plurality of contacts 13 and the provisional
contact fixing member 17 in the electrical connector 11 of
Embodiment 1, and other members are the same as those in
the electrical connector 11 of Embodiment 1. That is, the
electrical connector 61 includes the base member 12 extend-
ing in the X direction, the plurality of contacts 53 held by the
base member 12, the actuator 14 rotatably attached to the base
member 12, and the provisional contact fixing member 67
extending in the X direction to span both mound portions 15
of the base member 12.

As shown in FIGS. 27A to 27G, the provisional contact
fixing member 67 is a member which is made of, for example,
an insulator, such as resins, extends in the X direction and has
an L-shaped cross section. The provisional contact fixing
member 67 has a horizontal portion 68 and a vertical portion
69 formed to protrude downward from the side edge of the
horizontal portion 68. In the vertical portion 69, a plurality of
arrangement grooves 69a which corresponds to the plurality
of contacts 63 and each of which has a width slightly wider
than the width in the X direction of the contact 63 is formed
and arranged, and a plate-like portion 695 is formed to fill a
rear portion and an upper portion in each of the arrangement
grooves 69a.

In both end portions in the X direction of the provisional
contact fixing member 67, projections 70 (fitting portions)
which protrude in a vertical direction (that is, in a direction
parallel to the vertical portion 69) from the lower surface of
the horizontal portion 68 are formed. Each of the projections
70 has a pair of arm portions 70a which protrude from the
horizontal portion 68 in parallel with each other and a pair of
claw portions 705 which protrude from the tips of the respec-
tive arm portions 70a in opposite directions with each other.

As shown in FIG. 28, in a pair of mound portions 15
disposed in both end portions of the base member 12, projec-
tion insertion holes 15¢ (fitted portions) corresponding to the
projections 70 of the provisional contact fixing member 67
are respectively formed to extend downward from the upper
end surfaces 15a of the mound portions 15. If the tips of the
arm portions 70a of the projections 70 of the provisional
contact fixing member 67 are positioned in the projection
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insertion holes 15¢ and the provisional contact fixing member
67 is pressed downward, the claw portions 705 come into
contact with the inner surfaces of the projection insertion
holes 15¢ and a pair of arm portions 70a are fitted in the
projection insertion holes 15¢ in an elastically compressed
state. With this, the provisional contact fixing member 67 is
detachably fixed to the base member 12.

As shown in FIG. 29, similarly to the contacts 13 in
Embodiment 1 shown in FIG. 4, each of the contacts 63 has a
curved portion 634 which is curved upward in a convex shape
between a forked tuning fork-shaped portion 635 and a rect-
angular mounting portion 63c¢. A first contact point 63e which
is a spring contact point is formed in the lower portion of the
tuning fork-shaped portion 635, and a concave portion 63/
which is hooked to the rod-like portion 144 of the actuator 14
is formed in the upper portion of the tuning fork-shaped
portion 635. A flat upper end surface 63a is formed on the
upper surface of the curved portion 634, and a flat second
contact point 63g is formed on the lower surface of the mount-
ing portion 63c.

Further, unlike the contacts 13 in Embodiment 1, each of
the contacts 63 has a U-shaped portion 63/ (provisional fixing
portion B) in the upper portion of the mounting portion 63c.
The U-shaped portion 63/ is adjacent to the curved portion
63d, and an insertion space S which is opened upward is
formed inside the U shape. At the tip of the U-shaped portion
63/, a convex portion 63 which slightly protrudes toward the
insertion space S is formed. The plate-like portion 695 of the
vertical portion 69 of the provisional contact fixing member
67 is inserted into the insertion space S as the provisional
fixing portion A, and the width of the insertion space S in a
portion, in which the convex portion 63 is formed, is slightly
narrower than the thickness of the plate-like portion 6956 of
the provisional contact fixing member 67.

Then, if the plate-like portion 695 of the provisional con-
tact fixing member 67 is inserted into the corresponding inser-
tion space S of the U-shaped portion 63/, while inserting the
rear portion of the curved portion 634 and the upper portion of
the mounting portion 63¢ of each of the contacts 63 into the
arrangement groove 69a of the provisional contact fixing
member 67, the U-shaped portion 637 is slightly widened by
the plate-like portion 6956 to press the convex portion 63
against the plate-like portion 695, and the plate-like portion
695 of the provisional contact fixing member 67 is fitted in the
insertion space S. That is, the U-shaped portion 63/ of the
contact 63 is temporarily fixed to the plate-like portion 695 of
the provisional contact fixing member 67 (is engaged with the
plate-like portion 695 and locked). With this, the plurality of
contacts 63 is held by the provisional contact fixing member
67 in a state of being arranged in accordance with the plurality
of wiring patterns 22 arranged on the surface of the circuit
board 21.

Ifthe projections 70 of the provisional contact fixing mem-
ber 67, by which the plurality of contacts 63 are held, are fitted
in the projection insertion holes 15¢ of the base member 12, as
shown in FIG. 30, the plurality of contacts 63 is arranged on
the connection portion 16 of the base member 12 in a state of
being inserted into the corresponding arrangement grooves
694 of the provisional contact fixing member 67. At this time,
each of the plurality of plate-like portions 6956 of the provi-
sional contact fixing member 67 is inserted into the insertion
space S of the U-shaped portion 63/ of the corresponding
contact 63, whereby the position of each of the plurality of
contacts 63 is provisionally fixed through the provisional
contact fixing member 67.

Similarly to the electrical connector 11 of Embodiment 1,
the plurality of contacts 63 is received in the corresponding
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reception grooves 20 of the base member 12, and is held by
the provisional contact fixing member 67 such that the second
clearances G2 are formed between each contact 63 and the
connection portion 16.

In this way, even if the provisional contact fixing member
67 does not have an adhesive surface to be allowed to adhere
to the contacts 63, it becomes possible to provisionally fix the
plurality of contacts 63.

As shown in FIG. 31, the state where the electrical connec-
tor 61 according to Embodiment 5 is mounted on the surface
of'the circuit board 21 (second connection object) is the same
as that in the electrical connector 11 of Embodiment 1 shown
in FIG. 8. That is, in a state where the rear portion of the
curved portion 63d and the upper portion of the mounting
portion 63¢ of each of the contacts 63 are inserted into the
arrangement groove 69a of the provisional contact fixing
member 67, and also the plate-like portion 695 of the provi-
sional contact fixing member 67 is inserted into the insertion
space S of the U-shaped portion 63/, the second contact point
63g of the contact 63 is soldered to the corresponding wiring
pattern 22 of the circuit board 21. After soldering is com-
pleted, the provisional contact fixing member 67 is no longer
required and is thus removed.

When removing the provisional contact fixing member 67,
the provisional contact fixing member 67 may slide upward
with respect to the base member 12, that is, in a direction away
vertically from the surface of the circuit board 21 and may be
pulled out. With this, the projections 70 of the provisional
contact fixing member 67 inserted into the projection inser-
tion holes 15¢ of a pair of mound portions 15 are separated
from the mound portions 15, and also the plate-like portions
695 of the provisional contact fixing member 67 fitted in the
U-shaped portions 63/ of the plurality of contacts 63 are
separated from the contacts 63.

The provisional contact fixing member 67 is removed from
the electrical connector 61 after the electrical connector 61 is
mounted on the circuit board 21, and thus, as shown in FIG.
32, in the electrical connector 61 of Embodiment 5, the state
in which the connection object 23 (first connection object) is
connected is also the same as that in the electrical connector
11 of Embodiment 1 shown in FIGS. 9 and 10.

Even if the above-described fixing member 67 is used,
similarly to Embodiments 1 to 4, the plurality of contacts 63
is not fixed and bound with respect to the circuit board 21
except that the second contact points 63g are soldered and
fixed to the corresponding wiring patterns 22 of the circuit
board 21. Therefore, even if deformation occurs due to exter-
nal force acting on the circuit board 21 with the electrical
connector 61 mounted thereon or the like, it becomes possible
to prevent the soldered portion of the second contact point
63g of the contact 63 and the wiring pattern 22 of the circuit
board 21 from being damaged.

In Embodiment 5, in a state where the rear portion of the
curved portion 63d and the upper portion of the mounting
portion 63¢ of each of the contacts 63 are inserted into the
arrangement groove 69a of the provisional contact fixing
member 67, and also the plate-like portion 695 of the provi-
sional contact fixing member 67 is fitted in the insertion space
S of the U-shaped portion 63/, the plurality of contacts 63 is
mounted on the base member 12 along with the provisional
contact fixing member 67. Accordingly, it becomes possible
to easily arrange the plurality of contacts 63 on the base
member 12.

In Embodiment 5, although the projections 70 (fitting por-
tions) of the provisional contact fixing member 67 are
inserted into the projection insertion holes 15¢ (fitted por-
tions) of the mound portions 15 of the base member 12 to
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detachably fix the provisional contact fixing member 67 to a
pair of mound portions 15, in contrast, projections which are
fitting portions may be formed in the mound portions 15, and
projection insertion holes which are fitted portions may be
formed in the provisional contact fixing member 67.

Embodiment 6

In the above-described Embodiment 1, although each of
the plurality of reception grooves 20 formed in the connection
portion 16 of the base member 12 has the first groove portion
20a which receives the first contact point 13e side of each of
the contacts 13 and the second groove portion 205 which
receives the second contact point 13g side of the contact 13,
the invention is not limited thereto, and like a connection
portion 86 shown in FIG. 33, each of reception grooves 80
may have only a first groove portion 80a which receives the
periphery of the first contact point 13e of each of the contacts
13.

Similarly to the first groove portion 20 in Embodiment 1
shown in FIG. 6, the first groove portion 80« is configured
such that a very small first clearance G1 is formed on each
side of the contact 13 received. That is, the reception groove
80 receive only the first contact point 13e side of the contact
13, and positions the first contact point 13e side in the X
direction which is the arrangement direction of the contacts
13. While there is no reception groove 80 on the second
contact point 13g side of the contact 13, the provisional con-
tact fixing member 17, 37, or 47 is allowed to peelably adhere
to the upper end surface 13a of each of the contacts 13, and
thus, the second contact point 13g side of the contact 13 is
arranged and held in accordance with the wiring pattern 22 of
the circuit board 21.

Even if the connection portion 86 in which the reception
grooves 80 are formed is used, when deformation occurs in
the circuit board 21, it becomes possible to prevent the sol-
dered portion of the second contact point 13g of the contact 13
and the wiring pattern 22 of the circuit board 21 from being
damaged.

Also in Embodiments 2 to 5, similarly to the above, the
reception grooves 80 each of which has only the first groove
portion 80a configured to receive the periphery of the first
contact point 13e, 53¢, or 63¢ of the contact 13, 53, or 63 may
be employed.

Although the provisional contact fixingmember 17, 37,47,
57, or 67 in Embodiments 1 to 5 is made of an insulator, since
the provisional contact fixing member 17, 37, 47, 57, or 67 is
removed after the electrical connector 11, 31, 41, 51, or 61 is
mounted on the circuit board 21, the provisional fixing con-
tactmember 17, 37, 47, 57, or 67 may be made of a conductor,
such as metal materials.

In addition, in Embodiments 1 to 6, although the second
contact point 13g, 53g, or 63g of each of the plurality of
contacts 13, 53, or 63 is soldered to the corresponding wiring
pattern 22 of the circuit board 21 (second connection object),
and the first contact point 13e, 53¢, or 63e is connected to the
corresponding wiring pattern 24 of the connection object 23
(first connection object), such as an FPC and an FFC, the
invention is not limited thereto. In contrast, a configuration in
which the second contact point 13g, 53g, or 63g of the contact
13, 53, or 63 is soldered to the corresponding wiring pattern
24 of the connection object 23 (first connection object), and
the first contact point 13e, 53¢, or 63e is connected to the
corresponding wiring pattern 22 of the circuit board 21 (sec-
ond connection object) may be employed.

Further, the first connection object is not limited to the
connection object 23, such as an FPC and an FFC, and simi-



US 9,306,305 B2

17

larly to the circuit board 21 which is the second connection
object, a circuit board may be used as the first connection
object. Inthis case, both circuit boards are connected together
through the electrical connector according to the present
invention.

The present invention can be applied to an electrical con-
nector of a type in which connection to a connection object is
performed without using the actuator 14.

What is claimed is:

1. An electrical connector which connects a first connec-
tion object and a second connection object each having a
predetermined wiring pattern, the electrical connector com-
prising:

a plurality of contacts, each contact having a first contact
point, which is electrically connected to the wiring pat-
tern of the first connection object, at one end and a
second contact point, which is to be mounted and fixed
onto the wiring pattern of the second connection object
by soldering, at the other end,

wherein the plurality of contacts is arranged in accordance
with the predetermined wiring pattern, and after the
second contact point is mounted and fixed onto the wir-
ing pattern of the second connection object, portions
other than the second contact point of each of the con-
tacts are not fixed and bound with respect to the second
connection object, wherein the electrical connector fur-
ther comprises a provisional contact fixing member
which extends from one of at least a pair of mound
portions to the other of the pair of mound portions and is
configured such that both end portions thereof are
detachably fixed to the pair of mound portions and the
intermediate portion thereof provisionally fixes the plu-
rality of contacts, wherein the provisional contact fixing
member is removed after the second contact point of
each of the plurality of contacts is mounted and fixed
onto the wiring pattern of the second connection object
and wherein the provisional contact fixing member com-
prises an adhesive surface.

2. The electrical connector according to claim 1, further

comprising:

a base member which includes the pair of mound portions
disposed in both end portions in the arrangement direc-
tion of the plurality of contacts.

3. The electrical connector according to claim 2,

wherein the base member includes a connection portion
which connects the pair of mound portions with each
other and which has a plurality of reception grooves
arranged corresponding to the plurality of contacts,

each of the plurality of reception grooves is formed wider
than the width in the arrangement direction of each of the
plurality of contacts such that a predetermined clearance
is formed between the reception groove and the contact
received in the reception groove, and

the plurality of contacts is arranged in a state of being
inserted into the plurality of reception grooves.

4. The electrical connector according to claim 3,

wherein each of the plurality of reception grooves has a
first groove portion which receives the first contact point
side of the contact such that a first clearance is formed
between the reception groove and the corresponding
contact, and a second groove portion which receives the
second contact point side of the contact such that a
second clearance greater than the first clearance is
formed between the reception groove and the corre-
sponding contact.

5. The electrical connector according to claim 3,

wherein each of the plurality of reception grooves receives
only the first contact point side of the corresponding
contact.
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6. The electrical connector according to claim 1,

wherein the both end portions of the provisional contact
fixing member peelably adhere to upper end surfaces of
the pair of mound portions to be detachably fixed to the
pair of mound portions, and the intermediate portion
thereof peelably adhere to upper end surfaces of the
plurality of contacts to provisionally fix the plurality of
contacts.

7. The electrical connector according to claim 6,

wherein an arrangement auxiliary member being fixed to
the adhesive surface and having a plurality of arrange-
ment grooves into which the plurality of contacts is
inserted such that the plurality of contacts is arranged in
accordance with the predetermined wiring pattern.

8. The electrical connector according to claim 6,

wherein the provisional contact fixing member is a single
member formed of the adhesive surface which peelably
adhere to the upper end surfaces of the pair of mound
portions and the upper end surfaces of the plurality of
contacts, and a plurality of arrangement grooves into
which the plurality of contacts is inserted such that the
plurality of contacts is arranged in accordance with the
predetermined wiring pattern.

9. The electrical connector according to claim 1,

wherein the both end portions of the provisional contact
fixing member and the pair of mound portions have
fitting portions and fitted portions capable of being fitted
to each other, the fitting portions and the fitted portions
being fitted to each other such that the both end portions
of the provisional contact fixing member are detachably
fixed to the pair of mound portions, and

wherein the intermediate portion of the provisional contact
fixing member has a plurality of provisional fixing por-
tions A which temporarily fixes provisional fixing por-
tions B formed in the plurality of contacts, the provi-
sional fixing portions B of the plurality of contacts being
temporarily fixed to the plurality of provisional fixing
portions A to provisionally fix the plurality of contacts.

10. The electrical connector according to claim 9,

wherein the fitting portions are composed of projections
which are respectively formed in the both end portions
of the provisional contact fixing member, and the fitted
portions are composed of projection insertion holes
which are respectively formed in the pair of mound
portions and into which the projections are inserted.

11. The electrical connector according to claim 9,

wherein each of the provisional fixing portions B is com-
posed ofa protrusion formed on the second contact point
side of the contact, and each of the provisional fixing
portions A is composed of a protrusion insertion hole
into which the protrusion of the contact is inserted.

12. The electrical connector according to claim 9,

wherein each of the provisional fixing portions B is com-
posed of a U-shaped portion formed on the second con-
tact point side of the contact, and each of the provisional
fixing portion A is composed of a plate-like portion
which is inserted into the U-shaped portion of the con-
tact.

13. The electrical connector according to claim 2,

wherein each of the pair of mound portions of the base
member has a fixing and reinforcing metal attachment
which is to be fixed to the second connection object by
soldering.

14. The electrical connector according to claim 1,

wherein the first contact point of each of the plurality of
contacts is a spring contact.

15. The electrical connector according to claim 1,

wherein at least one of the first connection object and the
second connection object is a circuit board.
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